In the title compound, C 15 H 12 N 4 S, the benzimidazole ring is essentially planar, with a mean deviation of 0.0082 (1) Å from the least-squares plane defined by the nine constituent atoms. In the crystal, inversion dimers linked by pairs of C-HÁ Á ÁN hydrogen bonds occur.
Related literature
Benzimidazole is a potential precursor in heterocyclic chemistry and the benzimidazol-2-thione ring is present in many pharmacologically active substances, see: Hwa et al. (2008) . For ammonium salts from Mannich adducts as precursors for the synthesis of acrylic derivatives carrying functionalized thiomethyl groups, see: M'rabet et al. (2009) . For a related structure, see: Khan et al. (2008) . For bond-length data, see: Allen et al. (1987) . Table 1 Hydrogen-bond geometry (Å , ).
Experimental
Symmetry code: (i) Àx; Ày þ 1; Àz þ 2.
Data collection: CAD-4 EXPRESS (Enraf-Nonius, 1994); cell refinement: CAD-4 EXPRESS; data reduction: XCAD4 (Harms & Wocadlo, 1995); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: WinGX (Farrugia, 1999). (methylene)-3,3'-(2-thioxo-2,3-dihydro-1H-benzimidazole Benzimidazole is an important scaffold in heterocyclic chemistry and benzimidazol-2-thione ring is present in many pharmacologically active substances (Hwa et al., 2008) . We recently showed that ammonium salts coming from Mannich adducts, constitute precursors interesting for the synthesis of acrylic derivatives carrying functionalized thiomethyle groups (M'rabet et al., 2009) . The results obtained encouraged us to try the action of other functionalized thiols, e.g., mercaptobenzimidazole. The analysis of the spectra for the isolated product shows that the nucleophilic attack utilized the two nitrogen atoms of the mercaptobenzimidazole whatever the stoichiometry was used. The compound was identified unequocally as N,N-bis(2-cyanoprop-2-enyl)benzimidazol-2-thione, (I), by the X-ray diffraction analysis.
2,2'-Bis
The bond lengths and angles in the structure of (I) ( Fig. 1 ) are in agreement with the corresponding bond lengths and angles reported for a compound closely related to (I) (Khan, H. et al., 2008) and are within normal ranges (Allen et al., 1987) . The benzimidazole ring in (I) is essentially planar with a mean deviation of 0.0028 (1) Å from the least-squares plane defined by the nine constituent atoms. The molecular packing is stabilized by van der Waals interactions and intramolecular (C-H···S) and intermolecular (C-H···N) hydrogen bonds, which link the molecules into dimmers (Table 1 and Fig. 2 ).
Experimental
To a solution of ammonium salt (12 mmol) in ethanol (50 ml), was added dropwise with stirring 10 mmol of mercaptobenzimidazole. The reaction mixture was stirred for 24 h at room temperature. The residual salt was then filtered and the solvent was removed. The obtained residue was diluted with water (20 ml) and extracted with chloroform. The organic layer was dried over MgSO 4 and concentrated under reduced pressure. The product was chromatographed using a silica gel column with 60/40 ether/petroleum ether. The slow evaporation from the solvent afforded crystals of the title compound suitable for X-ray diffraction study.
Refinement
All H atoms were positioned geometrically and treated as riding on the parent atoms [N-H = 0.89, C-H =0.96 Å (CH 3 ) with U iso (H) = 1.5U eq and C-H = 0.96 Å (Ar-H), with U iso (H) = 1.5U eq ]. Fig. 1 . A perspective view of the molecule of (I) with displacement ellipsoids shown at the 30% probability level. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating Rfactors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Figures
2,2'-Bis(methylene)-3,3'-(2-thioxo-2,3-dihydro-1H-benzimidazole-1,3-diyl)dipropanenitrile
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1 0.21056 (7) 0.61386 (6) 0.54777 (5) 0.06747 (18) 0.0492 (7) 0.0414 (7) 0.0399 (6) −0.0177 (5) 0.0080 (5) −0.0138 (5) N2 0.0505 (7) 0.0423 (7) 0.0441 (7) −0.0195 (6) 0.0117 (5 (19) C9-C11-H11A 120.00 S1-C7-N1 127.09 (13) C9-C11-H11B 120.00 S1-C7-N2 126.73 (13) H11A-C11-H11B 120.00 N1-C7-N2 106.18 (12) N2-C12-H12A 109.00 N1-C8-C9 111.91 (15) N2-C12-H12B 109.00 C8-C9-C10 117.04 (15) C13-C12-H12A 109.00 C8-C9-C11 124.34 (16) C13-C12-H12B 109.00 C10-C9-C11 118.62 (16) H12A-C12-H12B 108.00 N3-C10-C9 179.21 (18) C13-C15-H15A 120.00 N2-C12-C13 113.07 (15) C13-C15-H15B 120.00 C12-C13-C14 116.74 (15) H15A-C15-H15B 120.00 C12-C13-C15 123.33 (19) Hydrogen-bond geometry (Å, °) 
